Oncogenes and the DNA damage response: Myc and E2F1 engage the ATM signaling pathway to activate p53 and induce apoptosis.
Activation of the ATM DNA damage response pathway is commonly observed in a variety of early-stage neoplasias. It has been proposed that this checkpoint response functions to suppress the development of cancer. A recent report from our laboratory demonstrates that ATM does indeed function to suppress tumorigenesis by responding to at least some oncogenic stresses. Transgenic expression of Myc is found to cause DNA damage in vivo and ATM is shown to respond to this damage by inducing the accumulation and phosphorylation of p53. In the absence of ATM, p53-dependent apoptosis is reduced and epithelial tumorigenesis is accelerated in Myc transgenic mice. Deregulated expression of the E2F1 transcription factor also elicits an ATM-dependent checkpoint response that activates p53 and promotes apoptosis, although the mechanism by which E2F1 and Myc stimulate ATM may differ. These findings have relevance for understanding why the ATM pathway is activated in many human cancers, what generates the selective pressure for p53 inactivation during tumorigenesis, and why AT patients and carriers are predisposed to developing cancer.